decrease is due to the loss of virulence factors that are also phage receptors: the O antigen and pilus," he says. Phage-resistant mutants emerge in vitro, where host immune defenses are absent. However, fıtness costs in vivo prevent P. aeruginosa from developing resistance in rats, resulting in successful treatment with phage of endocarditis in these animals. Francisco, Calif. 
leaves because they are so readily accessible and only lightly colonized by microbes. However, the microbe-rich plant root system where nutrients are absorbed is exposed to a large community of diverse organisms, according to Cara Haney, who works with Frederick Ausubel at the Harvard Medical School in Boston, Mass. Thus, the plant's innate immune system must distinguish between those microbes that are benefıcial while simultaneously detecting and eliminating potential pathogens, Haney says (see Microbe, November 2014, p. 448) .
Plants depend on one of several hormones to "sculpt" the microbial communities associated with roots, according to Sara Lebeis at the University of Tennessee in Knoxville, Jeffery Dangl at the University of North Carolina in Chapel Hill, and their collaborators. Three hormones-salicylic acid, jasmonic acid, and ethylene-are key regulators of innate immunity in leaves, she says.
To test whether those hormones affect root microbiomes, Lebeis and her collaborators used mutants of the plant Arabidopsis thaliana, each with altered signaling in one or a combination of these hormones, and planted them in microbe-rich, natural soil. Only the salicylic acid-defıcient mutants developed abnormal microbial communities, indicating that this particular hormone plays an important role in shaping the Arabidopsis root microbiome. Details appeared in 16 July 2015 in Science (doi: 10.1126 /science.aaa8764).
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Microbiology Policy Bulletin Board
Recent developments involving microbiology and related science policy matters include:
• Officials of the U.S. Food and Drug Administration in November finalized several food safety rules, including science-based standards for growing, harvesting, packing, and holding produce; requirements for importers to verify that foreign suppliers are producing foods that meet U.S. safety standards; and a program to accredit third parties to conduct food safety audits of foreign food facilities. Rousseaux, Gregg, and their collaborators base these conclusions on remotely sensed observations from a NASA satellite that were interpreted by means of a biochemical ecosystem model that was developed at the Godard Global Modeling and Assimilation Offıce. The main satellite observations follow changes in color along ocean surfaces as a means for determining concentrations of plankton-associated chlorophyll, the scientists point out. The decline in diatoms is one of several regional shifts observed among four types of phytoplankton that grow in the North Pacifıc, North Indian, and Equatorial Indian Oceans.
That model simulates complex biogeochemical processes in the global oceans and enables researchers to distinguish between large diatoms and smaller phytoplankton such as coccolithophores, chlorophytes, and cyanobacteria, according to Rousseaux. "One of the motivations for assimilating satellite data is that the availability of satellite data is limited to specifıc conditions," she says. "For example, data in the Southern Ocean are only available for about half of the year at best as a result of the presence of clouds, which doesn't allow for ocean color measurements."
Rousseaux and her colleagues used the NASA sensor that flew aboard the Geo Eye OrbView-2 satellite to obtain ocean color measurements of chlorophyll. Although chlorophyll in the Northern Hemisphere was declining, they could not immediately determine what types of phytoplankton might be responsible. However, by using the model to analyze those satellite data, the researchers could distinguish between large diatoms and smaller coccolithophores, chlorophytes, and tiny cyanobacteria. "These phytoplankton groups were chosen because they grow under different conditions and have different functions in the ecosystems," she says. "Depending on the physical and nutrient conditions at any point in time and space in the model, each of the groups will grow, sink, and take up nutrients at different rates."
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Ebola Update
Recent developments regarding the 2014 -2015 outbreak of the Ebola virus in West Africa include:
• As of November, the Ebola virus is no longer being transmitted in Sierra Leone, according 
